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(57) Abstract: An air scavenging-type two-cycle engine where a bear- 
ing of a crankshaft can be lubricated with gas blow-by being controlled 
by a simple structure. The engine has a first scavenging passage (13) 
communicating between a combustion chamber (la) and a crank cham- 
ber (2a) through a bearing (81) of a crankshaft (8), a second scavenging 
passage (14) directly communicating between the combustion chamber 
(la) and the crank chamber (2a), a suction chamber (72) formed in a side 
face of a piston (7), a mixture gas passage (10) through which a mixture 
gas (M) is sucked into the suction chamber (72), and an air passage (11) 
through which air (A) is introduced into the crank chamber (2a). In a 
suction stroke, the mixture gas (M) from the mixture gas passage (10) 
is introduced into the first scavenging passage (13) through the suction 
chamber (72), and the air (A) from the air passage (11) is introduced 
into the crank chamber (2a). In a scavenging stroke, before the mixture 
gas (M) in the first scavenging passage (13) is introduced into the com- 
bustion chamber (la), introduction of the air (A) in the crank chamber 
(2a) into the combustion chamber (la) through the second scavenging 
passage (14) starts. 
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, 2 20»1, 82SWC#-I*2 1a. 2 2 aft&SMM&g&AtfjKftS 1 
artfcfcfHSnS. ftf\ £2#&#-h2 2 a^S^A«tB$n. JKD« 
, Sl#W-h2 1 a*»6ii^SlM*«nT*ffl*nT, IISl afcftfc* 
A3ttfc£&AfcJ;D, »^ftMO#«Pl 2 a^^^fttWI^W. 

cci?, hi i('^-r^2#^®i^2 2^ss^a«^i afymm-rm 

\Z, ^7>^S2 al*3©«^ftMO-a53WllS8 10WM©W*T 

l^iimsns, 

mz, *mM<D%3mMMMiz%%2^?)i^>v>\zwTmwiT2> a z\ 

±a>bfc3£2«M£:}3^T, t^h>M®©®£A^7 2Afc 
0. 01 9&01 8©XIX-mltfc?tk>&$T®0-e&£ o Ell 8\Z*?£5\Z 

, tfx h > 7 fcttKAajWRW-snTv^vi. ®i9 ic^t «k 5 \z, > u >^ 1 

tefcl*.5a!SUfl0«)fc»l lb (018) OW«fc2'30a»IIA#-M 1 d 

. 1 1 &fc.m 2 mitim 2 2 <omm\z 2 ^©a&swjtf- m 1 e . 1 
1 effi, tn^nmnzn, mmtz&sm?* • #a*-M id, 1 1 era±. 

*n*ti»B/W^3 0lcJ;DiBft*nw*. flnE«fc»l lb© 

*t&n, z\(D7?7? 3 1 cDfigraws^xsis 1 1 b t<DMmm\z, sm« 1 

l©JBE^«»OT«Tbfci^t^®l?&l l*HD*U-H/t;^3 2 

£©fi§ 3 HWSIfc^n^ K^frSfc^TB 1 0 ©-> U >^ 1 
•*2a©rt«#llffi*aB©fc*fc, 01 8©U-m>k/3 23^H**nT, s 

^ag§i i^6©§a5A*««i^«i i b, o (01 9), m2mmm 

K2 2SlT^7>^2a (010) fC^AStlSo IfedbT, Sg2^» 
H©X>3?>T?tt, 0 1 0 © fc?X h > 7 ©S^AS 7 2 Afltfg 2 if ^SiSS 2 2 ©fit 
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aw«-i*2 2 afrmmi;tzt%\z\x $2Mju&2 2^z^mm^n^ 

a 0j|ffi£gttT0 1 8 0U-PA;p^3 2*J|M!ctWafc#ia, H2#^® 
&2 2ftfc^K:^Ai»A£ft&. E0fc«>, »2JMHKI2 2rtt**»W' 

S&fc, *^BJ©^4^IEMfc#S2lJ--Y^J]/X>^>'»V^TMT?)c 

, ^0^©**«^^2^W«li:^Tfe5 o 
02 0 Ate, t<0jg4*Jfi^S8K:|RSX>^>O-ffi&^V^iE®HT*S 

m i o s y?7* 4 o « o # s ft, c oyyy? 4 o ©jg^ffiK i 
o cD±ajfljfc, f*»*vu >^ i teiawfc^aK 1 1 »;*rr&«SB 1 1 b 
taau 9vmtfix.y74W4 5*frvx±mzmm-%£fmA®4 

jfcSftWS. 2ioS^IA»4l0W«k:F3:> S^Wfi^4 43&q8;^5nw 
KnES^tW^ 4 4 te, 7£0: t>W<Dftfc 4 2 <h n -T ;I4£© 4 3 6 & D , 

«^4 3CD^^tJ:D^#4 2^Xh^A 0 4 7fcffLO^T, 02 0 
BKwt«fc5K, #*M2 0*flf»£W;ftUTW#U B2 0A©X77^M 
4 5#&0a&A&a&*Afc4 1, S&Sfcl 1, ®A^7 2 A, fg2}f^il 
B&2 2^££AT3. M2 OACDS^MI l©EA«IPiTi:&o 
##4 2 & fis^f 3*^JEfc <fc 0 , ttto4 3 0ttffi:&fctfi 
LT&#4 2ifi&m4 8 fcffUfttt&ftTK^U ffiflB$2&$l3&2 2^©S 
^A0SA£#lt£ii-&o 
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& 1 1 (DBtimmmm&TLrctisizfc. &&mm4 4 &&r)&mm 

1 lJ&tBCSttT, WM2*WK«2 2^©as«A0i>A**fl t JfcSn*. £© 

h u >^© <t 5 ^iu^-x m\z&nz>mim. i a ^t©i^©# 

2 o©£ 2 , »3i»^aB&*l8ttfc2:tK:«ff»3&J»»)» ^©ffi 
02 lfct 5>U>^i^^>^er-X«^bT^TiE®Wa B2 ZiiH 

210 xxii-xxii \zm-D fciii, 0 2 3 \m 2 1 0 xxin -xxiii mz^-o 
■?tmmmr&z>o 021 cifiv^^tn >^ 1 «g ia^7 

>£^2 at*^9>^*8©ttS8 lft^LTM*«*«l«Mrai!ll St. 
, jKMl a £*7>#g2 at £MM£it3 2^0fg2 &£zS%3m§m 

mi 4, is^nws. 

£ft£>||l~|g 3^1)81 3-1 5«, ±T^fcS«WtMr^T*0» 
0 2 2, 2 3 <fc 5 fc, &-^«$£ftWS 0 EI 2 1 fc^Tfl 2 ijf^ffl 
i& 1 4 OJJilcK^6n*» 2 JWM*- M 4 a fi> *©JJKW*&f&a& 1 2 0 

had i 2 a ©±m tj t>«v*&iifc»3£$n, is i juries 1 3 ©±s 

fcKtt 6 ftSU 1 f 1 3 alt JJS&«*«I&IB& 2 b 1 4 

a©JJH«k0feffiv^fc88££nw*. Jg3#^®Kl 5©±SBt 

KW6n*»3#ft#-M 5 ate, *©JJW«3ft«WIB»2»»*-b 1 4 a 

A* 7 2 * 6» 1 h 1 3 a SigTjg 1 1 3 flK:3*A3n*. g 

fc, H2 3©«fc5lC, »l-»3i»ftaB»13~150*l'-JB3JBS*--hl 
3 a ~ 1 5 a tt, SMail 1 0 Aft 5$£9& 1 2 ©S$tn 1 2 a AfcftttT 
«fcJBj$2n, fufBfl!3i§§«&l 5 0»3jlWW**-M 5 a^^P 12 a© 



WO 2004/038195 



PCT/JP2003/012682 



18 

£ftT&D> JBl. »2JMM*-M 3 a, Halt I^ai2attt 

psnws, 

3gKAtf£2fl|ftaBl 4CD*2»»#-M 4 a^&llll afci»ffi$fri&j 

I3»»l 5^3W~M5a^^gA«iil afcamSJfUfc 
&&©T\ |2W3iI#-M4a, 15a*5©^Afci;^ 
^tM©«!fc€rfe^«8»*»K:liriJb^tl«. MfB^3ffl^«l 5 01311 

^M5a(t #«P12aOj5<teHPSn, :©i3i^hl5a^ 
5©2&ABu i^Dl 2 a(Di£<fcdtli:it^T«t6l«{ii$tlT, 

§o 131531 2 1 4 0££«fcA#- M4bH fcfX h > 7 #T*&Mtift 
fc£o&£*fc£Xh>7fc«k?T«i;6n*. fcfXh>7<Z)TMJ{'« 
, £X b > 7 TOMiSCS^ |g 3»»SK1 5 Ofi«SEA*-h 

1 5 bftttHrr*W***7 b«/&UTO3 0 

M4b> ^St»^2»^iffl^l4TOC6>n> tWB*«l&*ill7t)fcJ; 
0, »3#^SK1 5ttKC&n«»i:fc»<, ^>^2aMila©ft 
liillWC^StlS. r?SD. tr^h>7^T^fcjg^<(cL/fe^T 
#5>#a2 a©W»JEAtt»<*:*c?)T, TMtfififc&^Tfcf* h>77?^ 
23*^»1 4^S«Jli{Cj;D, 2a*DfcMn$nfcH3JIH!t 
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024 «x>5»® -> u >y t z =jyz>T-7s *^i£mmm. 025 
»i*«fcr;»2^#isid, ie«§n> *©*WflHc» MiB#m#^i 

d , lett% \Z.m&$MS6 1 0 &£Z$Q%Mffi 1 1 0-flJS^t 1 . * 
2»6 1, 6 2S#tS7^7*6 0J^Df*t*&ttW£. r®7^6 

3 g&BB 1 1 SJBfcl"** 2 le^2lH6 2 £©H8K: 

^ffe^Kittsi 2 u - 6 4 wsnws. 
*&, ei 2 5 raro; ^ ic > w& 9 s u >^ 1 1 1 d ^Twrsm 

02 6OT2 4©XXVI-XXVI^ra^fciJfffl0T^^ o ^0®<fc5 K> 

1 shots 2 i0^»:«nMW-bc cw^^n, ^ne. 

h c tiwa^is^*A*- b a #*n*nm 1 aas/'W yes 
snws. ^2#^®i2S2 2©^w^n^ns»ai^"bd J d 

-f 7° 6 6TSfttt*nW*. 
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0 2 7#<ktfBI2 8Ui/V>?t27>2^~7>*7K~?®mffimmX*$>-oT, 0 

2 7\mi m$M& 2 1 ©«a*, 0 2 8 \zm 2 2 2 ©sb#£^ltv> 

3,024 ©fi&&ai6 10*6*1 U~ FA;]/? 6 3 ^LTl^n^S^I 

0 2 7 ©n 1 jgjfiw 76 5 *«k^>u >^ 1 (DM&mmtf- hc^m 
xm 1 #&3i& 2 1 Kmsns. 024 nornm 1 1 &* 2 u - f 

AVV76 4£^LT»*tl3^A&, 02 8 0|2»^6 6^«t^>U 

>^ 1 ©^»t±s#- f d *mxm 2unM& 2 2 tciKAsns. 

CO^fc^n^ 02 4©#7>#&2 art^ftJJt&^Wtt^T 

, s^uiBi ofcia«-**i u-fa*;v?6 3**h**ht, 7^7^6 o©jg 

1 sib 6 1 # 6 ojg^tM*«* im^h »A£ nn* & , 0 2 7 © 

I1MM^6 5^bT^l»M2 lH»A$nS. £©f§l#M;ii& 

2 1iliX$nfcMMO-^lt ^A#-F2 1 efrP>?7>?g.2 aftfc 
AS» 02 8fc?ST*2jfNctfI!®2 2», IAS 8 1 ©rt^JPft©»HB&^UT, * 

3, #J>9&2 afl©S£&M#tt38 1 £5IoTfg2f»M«2 2 fcA£l£ 
«g8 lfciHirr*. £©SWEDBte*Vvr, 02 4©S^aBSll 
fcKJtfc* 2 U - FVW7 6 4 fc^tlT, 7^7* 6 0 ©fg 2 6 2 * 6 © 
SftA*** 2 «J#£8B 1 e fc&ASft. 6 0 2 8 ©l£ 2 igSW 76 6?: 

#UT*2»^B2 2fcSA3ft*. 

bfc^T, 02 4 ©ji£&M££&A0£&a&g#©#£* 1 ££tffg 2 

#^,51^2 1, 2 2<D*n j en\zAnx&<ztiPv&z. £©&«&, #^x@ 

©^DfcM^^WSl aP^^AoT#mP 1 2 a*«€Nfctt3©£ 
BfrlkT?#S. *&, miSXMXfe, ftf, 02 8©*2#^®i?&2 2fc^A$tl 
fcS^A«HS 1 a IdStBStU CftKiinTB 2 7 ©S§ 1 MM 2 1*6 

ffl^ftMjWffi^n*. £©£#, ««Mia, *i»^aiift2 irt©««©* 

^%©^&IiSlaHAD, *©&* «S©»V^7>^S2 aF^©^^M 
^Ili»2 1^gtIlSl a^i-A^>©T, £©£*6«V>Ml^C© 
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, - - ^m^: 5 1 *m z. t eiw* o , ^©ffi©s»^^ 3 ^ w 

/7^>^tt8^-;vw»e^§tt^8 1 (02^) T^bfco^u z. 
©jf§ 7 wtii 030 ^ >^tt s 5 i xmm& 

x^hy-r^t 5 2T^>#**8©7.?Xh#fi£:§l}S 
0 2 9 fc^T J: o \z.% l £ £tf H 2 #^®S& 2 3,2 4 «rf*fcfll 

mmiM(omi^zsm2mnM^2 s, 24©_»z>fgi£J: 

nm2M^- h 2 3 a, 2 4a{l (HI 1 8) £S&|WH©ftfl 

fcltSnt^S^ T«©^AP (WP) 2 3 b, 2 4b^n-hVVttg5 1 

ftofcR®^fc#&3nWS. $&, »l*«fctf»2jWBK»2 3. 2 41c 
«, H3 0fc5**r«k , 3fc, ^A^"b2 3b, 2 4 b®Jfifltt»nfeS=- 
S 5 1 fc£&£3*< /jN$^ii®dFL 2 3c, 24c iWWSflWS. 

a**AffiRB©£*fc* SHuIie&l llc«tt&n&U-lVW73 2j&«fc£n 

0 (0 3O),3m#-Mle (03 0) &&Xffi2mSM3&2 4 
£gT#^>#S2 aF*3^ttS--H^W^5 1 ©g#lSjfl>#0ia#flflfo ^ 
^D^7>^H8©IWiC, S^iff£A#-h2 4b^6*X$ns. -©£ 
m3«M (018) fclW*K:, «ftrafc*^T^5>^S2aOft£E 
fcaW"CU-K/W73 2*««*bWSMJjai2iWCffl»2 4rtt*K:a^A 

e^m«, aft»ia»fc» s^eski o^sd, >"j>^i©w® 
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^A^2»^-h2 4a^e»«^laW'^ttl$n*&is6> t^T, X-F 

mm*mttutmk$- v 2 3 a ^ &n 1 #fta& 23^111 *wt* 

-h2 3 afr£«^l aftfcftfc*ffi$n, »Xli©*$K:, #?>^»7x 

«*ftW-JK»*WlC#II«*n*. £©£#, £5>*£2al*3©il£&M© 
5iSA^-b2 3b, 2 4b3&>5m££tfS&2#£;SIi&2 3, 2 4££ 

^M?L2 3c, 2 4csa^-Fjp«S5iiaD 4 zmsswrrs. 

Jl©*Jfi^SBT»^ ^l*<krJt^2S^fflK2 3, 2 4£T#fc@gbfc)&*5 

JTOD, n-h*;miiS5i«j|?-;m!iS«kDt>«*T?»52:t^5, 

otffc, 0 3 l:fe<fctf03 2fc^^8^^JBK:ft5 2iK#;PX>$>>'K: 
£©X>>>>&> 03O©&7gSJ6JgtBfcfcV>T, #?>:77 

mm-m 7 iiwsb t i^ire* «&. 

stc ®i^a:^2#^BiK2 3, 2 4<DTm&m7mmm (030) ©%> 

©<fcOfe$6t:*ft«FDt3gffl^T, ±«^K2 3b, 2 4b£#^> 
#^7x7*8 4©»®8 4afcliIS»l:jfiS^5tt'bl:, £©§ftA$-b 2 
3b, 2 4b 031 fcj3*?\k3fc* X- HJVttS 5 1 ©^^ofcP3W 
MoT, V>Tft&Jg7«M (019) ©fe©«kDfegV*jjm:7Bj$kfc 
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«WT&3o h 2 4 a M£JaM«A^- b 2 3 a £ 0 

^®6l:#ottSA^- h 2 3 b, 2 4b £M-r£/\*;K/<h iTlll, SitA 
^-h2 3 b, 2 4b^5>^^x^8 4©llIfe»jSbTm^^-r5>^ 
Tra$ti§HlMl:M^nt^5, Jgl:fc£tff|2#m«2 3, 
2 4 (Dm 1 & cfctKfg 2 h 2 3 a , 2 4a ©±M*teIp|-i*S£ HKfe* 

^©l8»iOX>^>0fffflto^T, 0 3 3©#-r5>^9^~b£ 
#Ib^^SPM§o tllgl^^T, ^>#£lS^3 6 0° (0°) £fc 
ot03 1.0^h>7)5t±^ (TDC) \zMVtctt\Z\t, 033 (a), ( 
c) iZ^t^^Z, 03 l©U-F/t;^3 2^«$n, _i.o£l2#MJi§2 
4 «A#- h 2 4 b tfffiftm iZ x 7 8 4 D Pi§ □ £ ft W S <zr? 

, ^U>^1^^^>^^2 a©(^Wftffi^i^§Ofc#^T^®mi 1 
^ 6 OOS^ A^S^A^- Mld^, 03 2 OSM/N°-f 7° 3 (K £»j±} 
#-Mle 2 HHKSK 2 4 §gtr- hVMttg 5 1 OWjfaft-JjOm. 

mmffis ^Sf9^^>^tt8©jfi^M©MA^-h2 4b^&> ^^>^2 

amzmA-zns* z<d£&, msmmmm mis) tmmz. mmxmx? 

7>Zm2 art©IUEftaW-TU-H^^3 2 (0 3 1) jWMftLWSMtt 

^ <d+#&^-»^*s#£ ft s o 

*fc, ±|BMX@T«, 03 3 (a), (c) fcjST.fc'Sfc, 03 2 <Dm$& 
b 2 0 ft, _H.ofg 1 2 3 ©tfitA^- h 2 3 b &9 7 y?7 V 

031 ®m&$®m i o e ©m^m^\ u >^ i onnm\zm ut § 

■O^X, ffi^xmxitt, 03 3 (e) iCwl"*^ >7 7>!;fi1fiUV£l0 
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0°t^fcHM3 l<D$mm 2 ajffl^nfefe, £©<hit> HI 3 3 (c) 
fciRT J; 5 fc, Jf£2 #&5Ii&2 40«SftA©a£X#-h 2 4 a#HWvfiW5# 
, RH (b) ^-r«k5JC, »liW5»2 3 0a^^©e(£X#*-h2 3b«S 
^9>^9x^8 4T?(Bi;6nT*D, SSfc, &l*5«fctf81»&#-l*2 3 
a, 2 4 al^7>^^M«l 3 0°g»5^^t:|D5m^o hftifi 
■oXy ^7>W10 0°~13 0 4 OW(1 %2mffiS&2 4to<DQ&A1fi 

tptt s t?* h > 7 ssttTEBsn, as 2 mmts- v 2 4 a awnfc 

^t, fg2f*»i&2 4ft©ffiii£ft£^A©&«&gl a|*!«5§iftffi 

znx, mm^i amsm&\zmmnz>o not*, w,2M% : m2 4n\z\* 

~d€\Z, \£Zb>7tfT?E& (BDC) #ifi^TT^^ci^{C^ ftH (b 
) \Z^t^5\Z, I^MOSA^-h2 3b»^ T5fr& (BDC) £j& 

€rzm&x\ mm (c) iz^r^iz, ^A©^A^-h2 4b#we>ns 

m^xmm$m-Y2z &^mmi amzmmmmtsn, »si 
z.(Dmmmmxu, ±m<D&t>\z?7>zm2 afi©M£^M«A^-b2 

3b#£Z$QmA(DmA-$-b2 4b%? ; 7>?yx.y8 4XmfflLX, &#2 
4b£ftCI«PT5£5fcbW3;i<h^ fgi^t^jt^-h 2 3 a 
, 2 4a£, ^tl6(D±«tt^|WI-']«$ra^UT> h>7 ©T«K|*I 

2 7>2tr~Z\H(D)£-ti&r)^tzib\z, Qmz&mmisLmmtmn.tM 
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3ftfc«2:ifcJ:oT*2ilMHW2 4«»7#l«»IB (02 9) .kDfeS&te 

5 03 4fc^f*«k5C ^7>^er-X2^-^#J0ffii©er-^±W2 
Afcfr-XF¥#2B£:fta«l/rfcD, ^2#^®^2 4^, 5/U>^l$5«fc 
tf£ 5 fr-* 2 ©WW 2 A, 2 B fc* ft^tt^ LfcaKffi&*89 1 T 
* SiiKicfcfh %2 2 4 ©TSBW^- F;HftS 5 1 ©Tfflfc® 

d atr «fc 5 fcj&fcs nx, # 2 2 4 <dmx-$- v 2 4 b a*-- 
10 5 1 <DWj$i<DTjj&mim\zM □ $ nr& d , is 1 mmm® 2 3 <dtss 

©^#-h2 3bjWW73Wt»I8 (02 9) Wfcl»JPSntW 
21 9 ^^IB®*fifcte«fcftJ& 03 5 KScTSg 2 2 4 

20 h 2 4 b Mfrtlfc i # , # 7 * & 2 a ft ©^MO^ME 2 

SOWS**, 210||WS8©^7>^ttl8^n~b*;i'WS5 1«KfLT^< 
<*: t>fg 2 #mflS§ 2 3, 24 ST^JEg-T «£K#tofcfi, bubBH 1 tfH 2 

25 mmmm, msvzm 4 & v> lib 6 mmmmfr & , #»^UT»i*&tt»2*i 
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i . mmtz ? >#&£&# 7 >m<Difo$&sthxw&zi£z& i msm 
mmmiz&^x, mm&fsM&fr e> om^m^xM^mxmdm i # 

tfc$n»A^ ^£©A^C©A£it&£mai®<^ *B£&&£5>*SK: 
A$tt&»S«fc D WfcffiBSg 2 ^ffl^^^S^W^t^A^n^fe^cJ: 5 

t^$tifc2^^;vx>^>. 

Kin as n* 1 1 t> tuiBM'&ma^ e> 7 yvmmx-z tu 

AStt&fc* J: D &ff«fBil 2 ^^a^^^S^W^tSAStl^fe^ J; a 

4. «^ifc^^T> set, mmt27>9&£*mwm%i£%mffi 
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mmm 3 mmmm 2 m§m§& t> «§s,p^ 0 \zmu 
tn>n»; h wo/jN^sK:#^afSi»aK*^^snTv^ 2 u-r #;ix>>> 

7. M^2^«3^^T, MfB|gl««©^>^^©MP/^ T5E 
^©^WThfy; h >\z «fc 0 HgStiS J: 5 }ctg££nTHS 2 ^x>$?>. 

8. ff^®4fccfcViT, MBfg2#|aM©?:7>^^©liP#\ ~RE/&©¥ 

^mmzmxtzn&m&t, &sa&mm 2 mf&Bs&KMxrzosm&t* 
imm&^mmzmttznrcmi u-n/w/t, MB^»s&»^&n^2 

S i t t>fc, HfriB^ffl^e>©S^«fBH2l*^M^A$n, 

W&ffSfcfcvyr, KH3» 1 #^ii^^©^^«^(cSA$n^«e)§ «t D 
%tutcafjfB^ 2 ^^^©S^M^fcSA^n^Je)^ «fc -5 kikes n& 2 u- 

10. MfefcBl, 2, 3*fctt9fc:feVvc, ^2#^®TO, Hlffi^CM^ 

11. ^7>^*s^9>^a^-^fc^m*sx-H;M*gi, »it^7> 
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^ >#mzmxrz£§m»£* mmm 1 2 m$aMR£tm=. 
mm 1 2 rnw&D o < t t>n 2 #«&©T»«ifB^ ^ > 
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Fig.3 
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Fig.5 
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Fig.7 
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